A synthetic triptycene bisquinone, which blocks nucleoside transport and induces DNA fragmentation, retains its cytotoxic efficacy in daunorubicin-resistant HL-60 cell lines.
In contrast to the parent triptycene (code name TT0), triptycene bisquinone (code name TT2) is cytostatic (IC50: 300 nM) and cytotoxic (IC50: 230 nM) in wild-type (WT), drug-sensitive HL-60 cells (HL-60-S) at day 4. Therefore, the effects of this new quinone antitumor drug were assessed and compared to those of daunorubicin (DAU, daunomycin) in the multidrug-resistant (MDR) HL-60-RV and HL-60-R8 sublines, which respectively overexpress P-glycoprotein (P-gp) or multidrug resistance-associated protein (MRP). In contrast to DAU, which loses its cytostatic [resistance factors (RFs): 22.9-35.7] and cytotoxic (RFs: 23.8-31.3) activities in MDR sublines, TT2 decreases tumor cell proliferation (RFs: 0.9-1.3) and viability (RFs: 0.9-1.5) as effectively in HL-60-S as in HL-60-RV and HL-60-R8 cells at days 2 and 4. Similarly, DAU inhibits the rate of DNA synthesis less effectively in MDR than in parental HL-60 cells (RFs: 8.1-11.9) but TT2 decreases the incorporation of 3[H]-thymidine into DNA to the same degree in HL-60-S, HL-60-RV and HL-60-R8 cells (RFs: 1.2). In contrast to DAU, which is inactive, the advantage of TT2 is its ability to block the cellular transport of purine and pyrimidine nucleosides in WT tumor cells, an effect which persists in both MDR sublines (RFs: 1.0-1.2). Moreover, the concentrations of DAU which induce maximal DNA cleavage in HL-60-S cells at 24 h lose all or most of their DNA-damaging activity in HL-60-RV and HL-60-R8 cells, whereas treatments with 4 microM TT2 produce similar peaks of DNA fragmentation in all WT and MDR cell lines. Since TT2 not only mimics the antitumor effects of DAU but also blocks nucleoside transport and retains its effectiveness in MDR cells that have already developed different mechanisms of resistance to DAU, this new quinone antitumor drug might be valuable to develop new means of polychemotherapy.